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• Vacuum Lab

• Surface Science Lab(s)
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OUR MISSION

“To Support the APS During Operations 
and Machine Access Periods”

Operations Periods
• Respond To Downtime Incidents
• Maintain Vacuum Spares
• Monitor Vacuum Systems of All 

Accelerators
• Prepare For Next Access Period

Access Periods
• Routine Maintenance On Vacuum 

Systems Hardware
• Installation of Machine And R&D 

Upgrades



VACUUM  OPERATIONS

• Linac Bunch - Compressor

• SRRF Cavity Vacuum (in cooperation 
with Controls Group) 

• RF Gun 1 & 2 Spares

• Main Injector Upgrade

• Gun Test Stand

• Waveguide Switching

• Linac Energy Upgrade

















VACUUM  R&D

• Tuneable 340 RF Window

• Aluminum Gasket Evaluation 

• Sector Bakeout Refinement

• Thin-Film Deposition
– Titanium Coating of Tuners and 

Sample Work for BNL/SNS

• Plasma Window (BNL) with ME 
Group











PLASMA WINDOW

• Vacuum-To-Atmosphere Interface

• Allows X-Ray Transmission

• Low Attenuation, High Efficiency 
Tranport

• Defect Free, No Thermal Damage

• May Be Suitable As A Fast Acting 
Beamline Valve





VACUUM  SURFACE SCIENCE

• Electron Cloud Studies
• SPIRIT End Station
• SAFARI Center
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Electron Cloud Studies
� Over the past several years a program of studies has been 

underway aimed at understanding the properties of the 
electron cloud in the APS storage ring.

� A rudimentary electron energy analyzer was developed 
to study the intensity and energy distribution of the 
electrons in the ring.  This detector has been adopted by 
other scientists studying this phenomenon at other 
laboratories.

� Results of our studies show how the properties of the 
electron cloud depend on the intensity and spacing of the 
electron or positron bunches in the ring.

� Sample coupons were installed in the sector 30 chamber 
6 months ago.  The first of these coupons were just 
removed and will be analyzed to determine how the 
electrons induce surface chemical changes.

� A second generation (Bessel Box) detector was 
developed and ray tracing calculations were performed.  
Two of these detectors were just installed in sector 30.
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SPIRIT End Station

� SPIRIT (single-photon ionization or
resonant ionization to threshold) end 
station will be utilized to analyze neutral 
species desorbing from surfaces.

� Advantages of using light from LEUTL 
line are high intensity and tunability in the 
ultraviolet region.  These attributes are not 
found in conventional lasers.

� Areas of interest include:
� Desorption from cryogenic surfaces 

(superconducting accelerators and RF cavities).
� Trace impurities and dopants in silicon.
�� Self assembled Self assembled monolayersmonolayers.
� Nucleic acid chain desorption, ionization, and 

fragmentation.



Richard Rosenberg

Advanced Photon SourceAdvanced Photon SourceAdvanced Photon SourceAdvanced Photon Source

Surface Analysis For 
Accelerator Research and Innovation

Background
� Today there are many areas of accelerator technology 

where a lack of understanding of surface physical and 
chemical phenomena is limiting the performance of 
present and planned ANL projects and collaboration. 

� Chief among these is the understanding of the surface 
chemistry of Nb and other potential superconducting
materials that are required for advanced rf cavities.

� Other areas include: (1) understanding the surface 
chemical changes that occur as the result of photon or 
electron irradiation of the surfaces of accelerator 
components in vacuum; (2) developing new coatings to 
minimize secondary electron effects in accelerators; (3) 
understanding the surface diffusion effects that may 
occur on beam-position monitors as the result of x-ray 
irradiation; (4) development of improved photocathode
materials; (5) development of in situ methods to 

diagnose surface chemical and physical changes.
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Approach
� The overall objective of this proposal is to initiate the 

formation of a Surface Analysis For Accelerator 
Research and Innovation (SAFARI) Center, which would 
serve not only as a laboratory dedicated to accelerator-
related surface science, but also as a resource that 
researchers throughout the accelerator community could 
utilize. 

� The most pressing need is the understanding of the 
surface chemistry of Nb as it relates to SC RF 
technology.  We plan to devote most of our resources 
towards this end.  During the coming year we will 
construct an apparatus for studies on both very low 
temperature (~10 K) and very high temperatures surfaces 
(~2100 K).  We will examine the effects of chemical and 
thermal treatment and particle bombardment on the 
surface chemical and electronic structure using x-ray 
photoelectron spectroscopy, scanning Auger microscopy, 

and secondary electron yield measurements.
� We will establish collaborations with other labs working 

in the field with the objective of putting our knowledge 
to practice.



VACUUM  FACTORY

• WORK FOR OTHERS PROGRAMS
– LBL Chambers (PEP II)
– KEK Copper Chambers
– BESSY II ID Chambers 
– FERMI NUMI Horn
– (BNL/SNS Chambers)

• UHV FABRICATION FACILITY
– Cleaning
– Welding
– Leak Checking
– Assembly (Class 100 Clean Room)
– Vacuum Oven (500 Co @ 10-6-6)














